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Doppler spectra of VHF radar  re turns  typical ly  ind ica t e  a Gaussian back- 
ground shape with superimposed spikes as shown i n  Figure 1. Here an average of 
10 Doppler spectra  i s  shown which was calculated from a t i m e  series of 7 min of 
complex data. 
t i o n  neglecting the strong amplitude spikes. 
i s  due t o  beam width broadening, e i t h e r  d i f fuse  r e f l e c t i o n  or r a the r  i so t rop ic  
Sca t t e r ing  i s  required.  I f  beam width broadening i s  neglected (mean winds were 
only 2 m s-l  during t h i s  observation, which supports t h i s  assumption), the 
width of the d i s t r ibu t ionas  i s  given by turbulent ve loc i ty  f luc tua t ions  45 = 
471 a /k, where k =  
tr ibuted. The standard deviation around a mean amplitude 
Ehere N i s  the number of averagedspectra. 
A by more than  SA = 0.5 H a r e  not due t o  sca t t e r ing  from Gaussian-distributed 
i r r e g u l a r i t i e s  (with a s ignif icance of 95%). Some amplitude spikes exceed the 
2sAlimit ,  and we have t o  assume t h a t  these a r e  due to  Fresnel r e f l ec t ion .  The 
discreteness  of these spikes points t o  several  d i s t i n c t  r e f l e c t o r s  moving with 
r a d i a l  veloci ty  w =Wo/k, where Wo i s  the frequency in t e rva l  where the spikes 
are observed. It i s  assuqed t h a t  the spikes r e s u l t  from re f l ec t ion  a t  d i f f e r -  
ent pa r t s  of a corrugated r e f r a c t i v i t y  s t ructure ,  which i s  consistent with the 
model of d i f fuse  refelect ion.  The scat tered contribution C:is the  in t eg ra l  
over the power of the Gaussian background d i s t r ibu t ion ,  whereas the r e f l ec t ed  
contribution C r 2 i s  the  in t eg ra l  over the remaining spikes. From the spectrum 
shown i n  Figure 1 w e  estimate Cr2/C,2 % 0.3, i.e. the r e f l ec t ed  component i s  
about 1/3 of the scat tered component. 
One accepts a proper Gaussian f i t  t o  the background dis t r ibu-  
I f  this background d i s t r i b u t i o n  
For each frequency bin the amplitudes A a r e  Rayleigh dis-  
S 
i s  sA = 0.8 A/&, 
Any amplitudes t h a t  s ca t t e r  around 
One may i n f e r  from the Doppler spectrum shown i n  Figure 1 t h a t  an in t e r -  
p re t a t ion  of a '"vertical" veloci ty  has t o  be careful ly  examined. The spikes, 
caused by diffuse r e f l e c t i o n  from corrugated surfaces,  may s h i f t  considerably 
the mean value of the spectrum. For a t i l t e d  surface of r e f l e c t i o n  the in t e r -  
p re t a t ion  can become even worse i f  one does not measure the incidence angle t o  
correct  f o r  off-ver t ical  ve loc i ty  components. It  i s  assumed t h a t  the amplitude 
spikes due t o  drLffuse r e f l e c t i o n  indicate  a Gaussian frequency d i s t r i b u t i o n  
such as f o r  the amplitudes due t o  scat ter ing.  However, the mean spec t r a l  dis- 
t r i b u t i o n  of spikes must be calculated f o r  a much longer t i m e  i n t e rva l  than is 
needed t o  determine a turbulence spectrum. This t i m e  i n t e r v a l  t o  ca l cu la t e  the 
d i s t r i b u t i o n  of spikes may be much longer than the typical  t i m e  scales  of ver- 
t i c a l  veloci ty  changes (e.g., due t o  gravi ty  waves). 
MESOSPHERE 
The spec t r a l  width of the returned s ignals  i s  a measure of the rms veloci-  
t y  f luctuat ions i n  the sca t t e r ing  region. 
al .  (1979) t h a t  thicker  s t ruc tu res  have a l a rge r  spec t r a l  width, hence l a rge r  
rms veloci ty  f luctuat ions.  
i n  blobs and sheets below 69 km i s  20.7 m s-l  (corresponding co r re l a t ion  time 
T 
ow = k1.7 m s-' (T = 1.6 9). 
t y  f luc tua t ions  and s t ruc tu re  thickness, which i s  based upon a turbulence in- 
terpretat ion.  Since t h i n  s t ructures ,  viz .  blobs and sheets , predominantly 
It has been discussed by ROTTGER et 
On the average the nus veloci ty  f luctuat ion owfound 
4 s), whereas the thicker layers exhibi t  the l a rges t  veloci ty  f luctuat ions 
This confirms the conjecture r e l a t i n g  rms veloci- 
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Figure 1. Doppler spectrum measured with v e r t i c a l l y  pointing 
antenna. Af i s  the  Doppler frequency, and A the amplitude 
i n  a r b i t r a r y  un i t s .  
occur a t  lower heights and l aye r s  occur a t  l a rge r  heights,  an increase i n  ve- 
l oc i ty  f luctuat ion with height i s  i n  agreement with s tudies  of turbulence by 
ZLWRMAW and MURPIIY (1977) and 2-3 MKz partial-ref l e c t i o n  s tudies  (VINCENT and 
BELROSE, 1978) t h a t  layer  thickness (as opposed t o  the height of occurrence) 
gives a reasonable indicat ion of the ve loc i ty  f luc tua t ion  t o  be expected. 
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